cient), and logarithmic transformation yields the linear equation log Y = a l log X + log k, which is more amenable to straightforward statistical treatment ( Fig. 1 ). Scaling analyses based on the concepts illustrated in Fig. 1 In fact, surface-volume scaling was subsequently ruled out on empirical grounds because independent analyses of large data sets indicated a scaling exponent significantly greater than 0.67 and in fact quite close to 0.75 (10) (Fig. 2B ). There is an interesting parallel here in that it was originally believed that basal metabolic rate scales with an exponent value of 0.67 to body weight, fitting the expectation that heat is generated or required by a body according to its volume, whereas gain or loss of heat from or to the external environment would be dependent on body surface area. It was eventually shown convincingly by Brody and Kleiber, with the "mouse-to-elephant curve," that the empirical exponent value for the scaling of basal metabolic rate is 0.75, not 0.67. Empirical scaling exponents for basal metabolism and for brain size are hence both close to 0.75. In other words, the relationship between brain size and basal metabolic rate is directly proportional or isometric (a ml), suggesting a possible link between brain size and metabolic turnover. log Yn = log Yn = a l log xn + log k a l log xn + log k log YB = log YB = a. log xB + log k a. log xB + log k thus thus log YA -log YB = cx(log xn -log xR> log YA -log YB = cx(log xn -log xR> Accordingly, a plot of contrasts in Yvalues (e.g., Accordingly, a plot of contrasts in Yvalues (e.g., log YA -log Ys) against the corresponding log YA -log Ys) against the corresponding contrasts in X values (e.g., log XA -log X,) for contrasts in X values (e.g., log XA -log X,) for a given set of species should yield a line of slope a given set of species should yield a line of slope a passing through the origin. In the first place, the equations given above apply only if the two taxa compared belong to the same grade and hence have the same value of the scaling coefficient k (Fig. 1) . ever, a direct link in either direction between basal metabolism and brain size in the adult can be ruled out for a number or reasons. First, it has already been noted that residuals for brain size show a fivefold range of variation on either side of the best-fit line, whereas residuals for basal metabolism show only a threefold range of variation.
This indicates that a significant amount of variation in adult brain size is not explained by variation in basal metabolic rate. This is confirmed by a direct plot of adult brain size against basal metabolic rate, which shows considerable scatter. Second, one cannot account for the very large size of the human brain (Fig. 2B ) on this basis, since humans lie more or less on the best-fit line for scaling of basal metabolic rate to body weight in mammals ( Fig.  2A) . Hence, if there is a connection between basal metabolic rate and adult brain size, it must be indirect.
Maternal energy hypothesis
Various lines of evidence, including the grade distinction for neonatal primates presented in Fig. 2C Indeed, the original correlation between gestation period and body weight virtually disappears when the effects of basal metabolic rate and brain weight are taken into account (reduction from r = 0.71 to rP = O.O7), while the original positive correlation between gestation and basal metabolic rate is transformed into a negative correlation (conversion from r = 0.69 to r, = -0.25).
The results of partial correlation analysis can be presented in the form of a flow diagram (Fig. 3) However, when the effects of confounding variables such as body size and socioeconomic status are excluded, no correlation is found between IQ and brain size among modern humans.
Until some behavioral advantage of increased brain size per se has been demonstrated, there is no basis for arguing that specific selection pressures have favored the development of a very large brain in humans.
In fact, there is one puzzling feature of modern human brain size that is quite incompatible with any proposed link between brain size and specific behavioral capacities. It is widely recognized that the Neanderthals had a larger brain than modern humans, but it has now emerged that anatomically modern humans also had larger brains some 30,000 years ago and that our brain size seems to have declined progressively since then (Fig. 4) . It has been suggested that this is simply a consequence of a progressive decline in body size, but there is no good skeletal evidence to confirm this. In any case, human brain size has been declining in size over the very period (the last 30,000 years), during which our most impressive cultural achievements have become apparent.
This apparent paradox might 
